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(57)Abstract: 

PROBLEM TO BE SOLVED: To use a dielectric waveguide line for forming a 
pseudo waveguide inside a dielectric in combination with another transmission 
line. 

SOLUTION: This structure is provided with a pair of main conductor layers 3a 



and 3b facing each other across at least a part of a dielectric substrate 1 and the 
group of the two columns of via holes 4 disposed with an interval less than 1/2 of 
an interruption wavelength in the transmission direction of electric signals for 
electrically connecting the pair of the main conductor layers 3a and 3b and is the 
structure for connecting the dielectric waveguide line 2 for transmitting the 
electric signals and the other transmission line 6 by a waveguide area 
surrounded by the main conductor layers 3a and 3b and the group of the via 
holes 4. In this case, one end 7' of the line conductor 7 of the other transmission 
line 6 is inserted inside the dielectric waveguide line 2 through a side face or an 
end face formed by the group of the via holes 4 of the dielectric waveguide line 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Between the initiative body whorl of the couple which counters on both 
sides of some dielectric substrates [ at least ], and the initiative body whorl of this 
couple is connected electrically. The dielectric-waveguide line which transmits an 
electrical signal by the waveguide field which possesses the Bahia hall group of 
two trains arranged in the transfer direction of an electrical signal or less [ of 
cutoff wave length ] at intervals of 1/2, and is surrounded by said initiative body 
whorl and the Bahia hall group, Geometry of the laminating mold waveguide line 
characterized by coming to insert the end of the line conductor of other 
transmission lines in the interior of this dielectric-waveguide line through the side 
face or end face which is the structure for combining other transmission lines, 
and was formed by the Bahia hall group of said dielectric-waveguide line. 
[Claim 2] Geometry of the dielectric-waveguide line according to claim 1 
characterized by the transmission line besides the above being a KOPURENA 
line or the strip line. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the geometry of the dielectric- 
waveguide line for transmitting the electrical signal of RFs, such as microwave 
and a millimeter wave, and other transmission lines. 
[0002] 

[Description of the Prior Art] Conventionally, the strip line, a microstrip line, a 
KOPURENA line, etc. are known as the transmission line for high frequency 
signals (a frequency is 1GHz or more) constituted by the interior, such as a 
wiring substrate and a high frequency package. On two or more dielectric layers, 
these transmission lines can print the conductor used as a line, can be formed 
comparatively easily with the lamination technique of carrying out the laminating 
of these, and since it has the property excellent in transmission of an electrical 
signal with the frequency of a microwave range, they are broadly used as the 
transmission line for RF signals. 

[0003] Moreover, recently, the dielectric-waveguide line in which false 
rectangular waveguide was formed is proposed by the initiative body whorl of the 
couple whose dielectric substrate is pinched, and the Bahia hall group of two 
trains arranged between these initiative body whorls (refer to JP, 6-5371 1 ,A), and 
it is observed as the transmission line having the outstanding transmission 
characteristic equivalent to the conventional rectangular waveguide, and high 



productivity new type. 

[0004] And the technique of forming two or more transmission lines where such 
the various transmission lines are suitably used properly according to the 
transmission characteristic, application, etc., therefore classes differ in the 
interior, such as a wiring substrate, and connecting these mutually is demanded. 
[0005] However, when the transmission lines from which a class differs were 
connected mutually, an examination concrete about the geometry of the above 
dielectric-waveguide lines of what can carry out carrying out the electromagnetic 
coupling of both edges etc., and can be connected comparatively easily if it is the 
strip line and a microstrip line, and other transmission lines until now was not 
made, and it was not able to use combining a dielectric-waveguide line and other 
transmission lines. 
[0006] 

[Means for Solving the Problem] Then, artificers found out that it was 
connectable directly by making a part of other transmission lines insert through 
the side face or end face of a dielectric-waveguide line, and combining this in 
electromagnetism as a result of repeating examination about the geometry of a 
dielectric-waveguide line and other transmission lines. 
[0007] Namely, the geometry of the dielectric-waveguide line of this invention 
Between the initiative body whorl of the couple which counters on both sides of 
some dielectric substrates [ at least ], and the initiative body whorl of this couple 
is connected electrically. The dielectric-waveguide line which transmits an 
electrical signal by the waveguide field which possesses the Bahia hall group of 
two trains arranged in the transfer direction of an electrical signal or less [ of 
cutoff wave length ] at intervals of 1/2, and is surrounded by said initiative body 
whorl and the Bahia hall group, It is the structure for combining other 
transmission lines, and is characterized by coming to insert the end of the line 
conductor of other transmission lines in the interior of this dielectric-waveguide 
line through the side face or end face formed by the Bahia hall group of said 
dielectric-waveguide line. 



[0008] Moreover, geometry of the laminating mold waveguide line of this 
invention is characterized by the transmission line besides the above being a 
KOPURENA line or the strip line. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail 
based on an accompanying drawing. Drawing 1 is the outline perspective view 
showing one gestalt concerning the geometry of the dielectric-waveguide line of 
this invention, and, for 1, as for a dielectric-waveguide line, and 3a and 3b, a 
dielectric substrate and 2 are [ the initiative body whorl of a couple, the 
KOPURENA line as the transmission line of others / 4 / 6 / the Bahia hall and /, 
and 7 ] the line conductors of the KOPURENA line 6. 

[0010] Said dielectric substrate 1 consists of dielectric materials, such as alumina 
ceramics, and crystallized glass, alumimium nitride ceramics. When it consists of 
alumina ceramics, for example, the suitable organic solvent for ceramic raw 
material powder, such as an alumina, a silica, and a magnesia, The ceramic 
green sheet of two or more sheets is obtained by adopting a well-known doctor 
blade method, the well-known calendering roll method, etc. conventionally, and 
making this with the shape of a sheet, while carrying out addition mixing of the 
solvent and accomplishing in the shape of slurry. While performing suitable 
punching processing for each of said ceramic green sheet after an appropriate 
time, the laminating of these is carried out up and down, and it is manufactured 
by calcinating at an elevated temperature (about 1600 degrees C). 
[001 1] Moreover, the dielectric-waveguide line 2 and the KOPURENA line 6 are 
arranged in the interior of said dielectric substrate 1 , respectively, and these two 
transmission lines are mutually combined within the dielectric substrate 1. Said 
dielectric-waveguide line 2 The initiative body whorls 3a and 3b of the couple of 
the dielectric substrate 1 which counters on both sides of four lower layers in part 
among dielectric layer of five layers 1a which forms the dielectric substrate 1 at 
least, The Bahia hall group of two trains which connected electrically between 
initiative body whorl 3a of this couple, and 3b, and were arranged in the transfer 



direction of an electrical signal or less [ of cutoff wave length (lambdac) ] at 
intervals of [ c ] 1/2 (the path of the Bahia hall 4: phi50-300micrometer), It is 
formed between initiative body whorl 3a of said couple, and 3b by the 
subconductor layer 5 of three layers arranged in the condition of having 
connected with each Bahia hall 4. 

[0012] Since two Bahia hall groups currently formed between initiative body whorl 
3a of a couple and 3b have arranged in the transfer direction of an electrical 
signal or less [ of cutoff wave length (lambdac) ] at intervals of [ c ] 1/2 and form 
the electric wall in the vertical direction to the transfer direction of an electrical 
signal, such a dielectric-waveguide line 2 can make an electromagnetic wave 
spread only in the formation direction of a line to fitness. Therefore, the field 
surrounded by the initiative body whorls 3a and 3b of a couple and the Bahia hall 
group of two trains can be made to be able to act as false rectangular waveguide 
of axb (a: distance between initiative body whorl 3a of a couple, and 3b, distance 
of b:2 train Bahia hall between groups), and it can use as the transmission line 
suitable for transmitting the electrical signal of RFs, such as microwave and a 
millimeter wave. For example, when the mode of the electromagnetic wave which 
spreads the dielectric-waveguide line 2 is the TE10 mode, Are a little larger than 
one half of the main wavelength of an electrical signal in the distance a between 
initiative body whorl 3a of a couple, and 3b. Moreover, the distance b of two 
trains Bahia hall between groups is set about to a/2, and it makes to an H plane 
with the field parallel to a field where the field in which the initiative body whorls 
3a and 3b of a couple were formed was surrounded by the Eth page parallel to 
electric field by nothing, and the Bahia hall 4 and the subconductor layer 5. 
[0013] Making array-pitch c of said Bahia hall 4 or less [ of cutoff wave length 
(lambdac) ] to 1/2 here If array-pitch c becomes larger than one half of cutoff 
wave length (lambdac), when an electromagnetic wave will be supplied to the 
dielectric-waveguide line 2, It is because an electromagnetic wave meets 
leakage, an electrical signal meets the dielectric-waveguide line 2 and it stops 
spreading good from between the adjoining Bahia-hall 4, therefore it is necessary 



to set array-pitch c of the Bahia hall 4 or less [ of cutoff wave length (lambdac) ] 
to 1/2. 

[0014] In addition, said subconductor layer 5 is for making the side attachment 
wall of the dielectric-waveguide line 2 to the shape of a finer grid, and raising the 
screening effect of an electromagnetic wave, and is not a component 
indispensable to constitute the dielectric-waveguide line 2. 
[0015] the touch-down to which the KOPURENA line 6 currently arranged in the 
interior of said dielectric substrate 1 with the dielectric-waveguide line 2 is allotted 
to the both sides of a line conductor 7 on the other hand using the band-like line 
conductor 7 and said a part of subconductor layer 5 ~ a conductor - it consists of 
5' and an electrical signal is made to spread through said line conductor 7 
[0016] such a KOPURENA line 6 is formed on the 1 front face of dielectric layer 
1a which constitutes the dielectric substrate 1 , for example, makes a 
characteristic impedance with 50 ohms ~ as ~ the conductor width of a line 
conductor 7 - 50-500 micrometers - moreover, a line conductor 7 and touch- 
down -- the distance between conductors is set as 50-500 micrometers. 
[0017] When the dielectric substrate 1 consists of alumina ceramics, the initiative 
body whorls 3a and 3b, the Bahia hall 4, the subconductor layer 5, and line 
conductor 7 of the couple which constitutes this KOPURENA line 6 and above- 
mentioned dielectric-waveguide line 2 are formed with refractory metal 
ingredients, such as a tungsten and molybdenum, and in case they manufacture 
the dielectric substrate 1 , they are simultaneously arranged in the interior of the 
dielectric substrate 1 . On namely, the front face of two or more ceramic green 
sheets used as the dielectric substrate 1 While having the thickness of 5-25 
micrometers and printing and applying at a predetermined pattern by adopting 
the conductive paste containing metal powder, such as a tungsten and 
molybdenum, for well-known thick film printing etc. conventionally Conductive 
paste is embedded in the hole beforehand made in the ceramic green sheet, and 
the dielectric-waveguide line 2 and the KOPURENA line 6 are formed in the 
interior of the dielectric substrate 1 by calcinating to a ceramic green sheet and 



coincidence. 

[0018] And association is made when such the dielectric-waveguide line 2 and 
the KOPURENA line 6 make the end (henceforth a stub) of the line conductor 7 
of the KOPURENA line 6 insert in the interior of the dielectric-waveguide line 2 
through the side face formed by the Bahia hall group of the dielectric-waveguide 
line 2 as shown in drawing 2 and drawing 3 . 

[0019] According to this geometry, the electrical signal which has spread the 
KOPURENA line 6 excites stub 7' of a line conductor 7, and generates the 
concentric circular field centering on stub T. Then, when the distance b of two 
trains in the dielectric-waveguide line 2 mentioned above Bahia hall between 
groups is set as a/2, it will combine with the TE10 mode to spread and 
connection between the dielectric-waveguide line 2 and the KOPURENA line 6 
will be made good. 

[0020] In addition, if die-length d of said stub T is set as one fourth of the main 
wavelength of the electrical signal made to spread, since stub T will make the 
same operation as the monopole antenna of quarter-wave length, the electrical 
signal of main wavelength can be made to emit in the dielectric-waveguide line 2 
more efficiently, however - actual - the touch-down on the right-hand side of 
drawing 2 - a conductor - receiving - capacitance - lower touch-down - since 
an inductance occurs to a conductor, it is necessary to tune die-length d of stub 
7' finely in consideration of that part, and, as for die-length d of stub 7', for this 
reason, it is desirable to set it as a / 4 - a/3. 

[0021] Moreover, if it sets as one fourth of the guide wave lengths of the electrical 
signal which makes the distance e between the end face of the dielectric- 
waveguide line 2, and the core of stub 7' spread, since the electromagnetic wave 
which was reflected by the end face and became an opposite phase is in phase 
and is added with the electromagnetic wave which progressed without being 
reflected, a good property will come to be acquired, however - actual - the 
touch-down on the right-hand side of drawing 2 - a conductor - receiving - 
capacitance - lower touch-down -- since an inductance occurs to a conductor, it 



is necessary to tune the distance e between the end face of the dielectric- 
waveguide line 2, and the core of stub 7' finely in consideration of that part, and, 
as for said distance e, for this reason, it is desirable to set it as a / 4 - a/3. 
[0022] in addition -- this invention -- having mentioned above -- a gestalt -- 
limiting -- having - a thing - it is not -- this invention -- a summary - not 
deviating -- the range -- setting -- versatility - modification -- amelioration -- etc. - 
- possible -- for example, - a **** -- a gestalt - **** -- others -- the transmission 
line - ****** - KOPURENA - a line - having used -- although - this - replacing 
with - drawing 4 - like - band-like - a line conductor - eight - secondary - a 
conductor layer - five - ' - a part -- constituting - having -- the strip line - six -- ' 
-- you may use . In this case, since the electromagnetic wave which has spread 
strip-line 6' excites stub 8' and generates a concentric circular field, it can 
combine the transmission lines good by combining this with the mode which 
spreads the dielectric-waveguide line 2. moreover, stub 7' of the line conductor 7 
of the KOPURENA line 6 inserted into the dielectric-waveguide line 2 with an 
above-mentioned gestalt -- other parts of a line conductor 7, and abbreviation, 
although made to equal width of face If stub 9' of the line conductor 9 of other 
transmission lines, such as a KOPURENA line inserted into a dielectric- 
waveguide line, is made more broadly than other parts of a line conductor 9 as it 
replaces with this and is shown in drawing 5 The inequality of the characteristic 
impedance of a KOPURENA line and a dielectric-waveguide line can be eased 
effectively, and a transmission characteristic can be raised. Therefore, it is 
desirable to make more broadly than other parts of a line conductor 9 stub 9' of 
the line conductor 9 of other transmission lines inserted into a dielectric- 
waveguide line. 

[0023] furthermore - a **** - a gestalt - **** -- KOPURENA - a line - six - a 
line conductor -- seven - a stub - seven - ' - Bahia - a hole -- a group -- 
forming - having had - a dielectric waveguide - a line - two - a side face - 
minding - a dielectric waveguide - a line - two - the interior -- inserting -- 
making -- having made -- although - this - replacing with - drawing 6 - being 



shown - as - KOPURENA ~ a line - etc. - others - the transmission line ~ a 
line conductor -- ten -- a stub -- ten - ' -- a dielectric waveguide - a line -- two - 
an end face - minding - a dielectric waveguide - a line - two - the interior - 
inserting - making -- you may make . In this case, association with 
electromagnetic field is performed good by making it combine with the 
electromagnetic wave in the TE1 1 mode. 
[0024] 

[Effect of the Invention] According to this invention, a dielectric-waveguide line 
and other transmission lines can be connected simply and good, and it becomes 
possible to use a dielectric-waveguide line combining other transmission lines in 
the interior, such as a wiring substrate of a piece. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing one gestalt of the geometry 
of the dielectric-waveguide line of this invention. 

[Drawing 2] It is the top view showing one principal plane of a dielectric layer in 
which other transmission lines are established. 



[Drawing 3] It is X-X-ray sectional view of drawing 2 . 

[Drawing 4] It is the outline perspective view showing other gestalten of the 

geometry of the dielectric-waveguide line of this invention. 

[Drawing 5] It is the top view showing other gestalten of the geometry of the 

dielectric-waveguide line of this invention. 

[Drawing 6] It is the top view showing other gestalten of the geometry of the 
dielectric-waveguide line of this invention. 
[Description of Notations] 

1 Dielectric substrate 

2 Dielectric-waveguide line 

3a and 3b Initiative body whorl of a couple 

4 Bahia hall 

5 5' Subconductor layer 

6 and 6' -- the transmission line besides 

7, 8, 9, 10 .... Line conductor 

7', 8', 9', and 10 - ' .. the end of a line conductor 
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[Drawing 1] 
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[Drawing 4] 




[Drawing 6] 
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